Children who start school with strong language skills initiate a trajectory of academic success, while children with weaker skills are likely to struggle. Research has demonstrated that media and parent-child interactions, both characteristics of the home literacy environment, influence children's language skills. Using a national sample of American parents of children aged 8 to 36 months (n = 500), the current study evaluated how media and parent-child interactions are associated with children's language skills. Results indicated a positive association between literacy-based parent-child interactions and children's language production. The association between access to radios and children's books was mediated by parent-child interactions. These results offer important implications for creating home interventions to boost the language abilities of children before entering school.
The home literacy environment: Exploring how media and parent-child interactions are associated with children's language production
The development of proficient language skills is an integral component of young children's school readiness, particularly since children's abilities upon entering school often predict their success and achievement in later years (Duncan et al., 2007) . Such skills involve semantic, syntactic, and conceptual knowledge, understanding of standard print format, phonological awareness, and phoneme-grapheme correspondence (Whitehurst & Lonigan, 1998) .
Most children have learned roughly 9000 new words by the end of the third grade (Biemiller, 2003) ; however, for children who enter school with weaker language skills, the distance from their peers in ability increases with age and, by the third grade, the deficit may become too large for these children to catch up (Biemiller, 2003) . Children with fewer educational resources and interactions with caregivers are particularly at risk for language deficits. For these children, a substantial language gap emerges when compared to peers with more resources (Burgess, Hect, & Lonigan, 2003) . This gap begins around the first year of life and only widens with time (Rodriguez & Tamis-LeMonda, 2011) . The inability to overcome this disparity may be due to the fact that those children who begin school with strong language skills are perceived as more capable, launching a trajectory of higher motivation, greater support, and, subsequently, better performance (Wright et al, 2001 ). These mechanisms are particularly strong for young children, suggesting that action needs to be taken early on in the home in order to give every child an equal start in school.
The home literacy environment offers an opportunity to examine the underlying mechanisms behind this unequal start because a young child's environment has been found to have a large influence on language skills, even greater than genetic effects (Hayiou-Thomas, Dale, & Plomin, 2012; Kavé, Shalmon, & Knafo, 2013) . The home literacy environment consists of "a variety of attitudes, resources, and activities that are interrelated but may influence different developmental and educational outcomes" (Burgess, Hect, & Lonigan, 2003, p. 413) . In the context of the current study, the home literacy environment is defined as the frequency and quality of language-based interactions children have with parents or caregivers as well as the amount and type of media children have access to at home. Research supports this idea of combining both parent-directed activities and household characteristics under the definition of the "home literacy environment" (Johnson, Martin, Brooks-Gunn, & Petrill, 2008; Rodriguez & Tamis-LeMonda, 2011) . It is particularly reasonable to assume that, at home, parents and media are two of the most important sources of new vocabulary and language skills for children. As a result, both components should be considered when examining the influence of the home literacy environment on children's language.
Starting at birth, children develop competence in language through their engagement with the people and media around them (Hart, 2000; Rodriguez & Tamis-LeMonda, 2011) .
Interactions with parents are particularly beneficial when they are frequent, responsive, and sensitive to children's development (Hart, 2000; Im, Osborn, Sánchez, & Thorp, 2007) . For instance, the more parents talk to their children, the faster their children's vocabulary grows and the higher these children score on measures of verbal ability (Hart & Risley, 1995) .
Opportunities for language growth are also present through various media in the home. Children exposed to literacy-focused content in television, books, computers, and other media demonstrate improved vocabulary, better phonological awareness, and greater motivation to learn (e.g. reference withheld; Clark & Rumbold, 2006; Foy & Mann, 2003; Hastings et al, 2009; Van Evra, 2004) .
Theoretical views of environment
Theoretical research has stressed the importance of the environment in young children's cognitive development. Bronfenbrenner's ecological system theory posits that, in order to truly understand a child's development, one must consider the context in which this development occurs. The interactive relationship that a child has with his or her environment determines how the child will grow, how the environment will evolve, and how the two will react to changes in one another (Bronfenbrenner, 1994) . Ecological systems theory presents five systems, nested within one another, that impact development. These systems range from the microsystem, which consists of the activities and social interactions in the child's immediate, day-to-day environment, to the chronosystem, which involves change over both the life course and historical time of the child and the child's world (Bronfenbrenner, 1994) . The five ecological systems interact with one another in ways that influence the child's environment and, subsequently, his or her development. For example, the restructuring of a global company may lead to a parent's promotion, which in turn may result in less time at home and ultimately less time for a parent to spend engaging with his/her child. The home literacy environment falls within the child's most immediate setting, the microsystem, meaning that a child's interactions with parents and access to media in the home are expected to directly influence a child's development.
Socio-cultural theory, a tradition often associated with Leo Vygotsky, similarly argues that a child's cognitive development cannot be fully understood without examining the context in which the child has developed (Vygotsky, 1986) . Learning is a result of the child's interaction with the people and objects in his or her environment (Vygotsky, 1986) . Vygotsky (1978) proposed the zone of proximal development to help explain the mechanisms by which the environment may influence children's cognitive development. The zone of proximal development is defined as the distance between the level of skill achieved by a child working independently and the level of skill achieved by the same child when he or she receives assistance (Vygotsky, 1978) . In the context of the home literacy environment, this support could come from parent interactions and home media -both of which have been shown to scaffold language learning by exposing young children to novel vocabulary (e.g. Dixon, 2011) .
The home literacy environment
Although research highlights the critical role of the home literacy environment for young children's early language abilities, many still point to demographic factors as underlying children's outcomes. Indeed, socioeconomic status (SES) is frequently cited as a key predictor for problems associated with language skills; however, the influence of SES actually largely works through the home literacy environment by influencing factors such as family structure, parent availability and parenting styles, and access to media (Aikens & Barbarin, 2008; Hoff, 2003; Mercy & Steelman, 1982) . For example, lower SES is associated with less involved parenting, less exposure to books, and less time spent reading (Adams, 1990; Evans, 2004; Whitehurst & Lonigan, 1998) , which in turn serve to hinder language development (Aikens & Barbarin, 2008) . However, research has also illustrated the mediating role that the home literacy environment can play in the relationship between SES and language skills (Fletcher & Reese, 2005; Molfese, Molfese, & Modgline, 2001 ). Children of less educated mothers (a frequent proxy of SES) who provide reading materials for their children and model reading behaviors perform better on language measures than children of better-educated mothers who engage in fewer language-promoting activities (Christian, Morrison, & Bryant, 1998) . Similarly, Aikens & Barbarin (2008) found that children who have richer home literacy environments in which children are read to and have access to literacy materials demonstrate better reading performance, regardless of SES. These studies demonstrate that the home literacy environment is a stronger predictor of early reading and phonological sensitivity than SES, perhaps because the home literacy environment reflects conditions experienced directly by the child while the effects of SES are more indirect (Molfese et al, 2001; Burgess, 1999) . Thus it is more informative for research to look at the home literacy environment (operationalized here as media access and parent-child interactions) rather than income status, when investigating children's language abilities.
Media access.
A substantial body of research has demonstrated that print and electronic media can be an effective educational resource for young children (Fisch, 2004) . While media use has been shown to play a central role in the lives of young children (reference withheld), access by medium remains variable (reference withheld). Television is, by far, the dominant medium in American households. Roughly 99% of American families own a television, over half own more than one, and nearly a quarter own more than four (Rideout, Vandewater & Wartella, 2003; Vandewater et al, 2007) . Computers have a somewhat smaller presence in children's home. Of families with children under three years of age, 71% own computers and 60% have some sort of Internet access (Rideout et al, 2003) . About half of families with young children (49%) have video game consoles, and almost all have a radio (98%) (Rideout et al, 2003) . The average child also has over 50 books in their home (Rideout et al, 2003) . The centrality of media in children's lives suggests that media access may be an important indicator of children's academic potential since media can expose children to educational information through a variety of formats (Gentile & Walsh, 2002) .
Media access captures more than just the physical existence of print and electronic media products in the home. Access predicts amount of use (Jordan, Bleakley, Manganello, Hennessy, Stevens, & Fisbein, 2010) and provides information about a family's values and their attitudes toward and organization around media (Jordan, 2005; Lull, 1980; Pasquier, Buzzi, d'Haenens & Sjöberg, 1998) . The household approach to media determines foreground and background media exposure, how parents structure their time, and the variety of activity options available for children. All of these play a role in how children experience media in the home (Jordan et al., 2010) . In the typical American household, furniture and schedules are arranged around media, a practice that sends messages to children about the importance of media in day-to-day life and shapes children's own exposure to and interactions with media (Jordan, 2003; Jordan et al., 2010; Tichi, 1991) . Families who own a great deal of media are likely to be those who value and enjoy such products and spend a lot of time engaged with them (Lull, 1980) . Parents in these families may allow their children to use more media, leading to greater amounts of direct exposure, or media may be left on continuously, leading to greater amounts of background exposure. Parents may also spend more time with media, allowing less time for parent-child interactions (Jordan, 2003; Lull, 1980) . Household media access acts as an indicator of the frequency of children's engagement with media and the manner in which these engagements take place.
Parent-child interactions. Children's home literacy environment is also characterized by the language interactions they have with their parents. In the first two years of life, children's acquisition of language is highly associated with parents' speech (Huttenlocher, Haight, Bryk, Seltzer, & Lyons, 1991) . It is essential in these early years that parents encourage exploration of language, mentor their children in basic language skills, rehearse and extend these new skills, and communicate richly and responsively (Ramey & Ramey, 2004) . These interactions are not always conducted with the specific intention of teaching and often occur sporadically while parents are engaged in other activities (Lemish & Rice, 1986; Anderson & Collins, 1988) . By failing to purposely engage their children in language-based activities, parents may be missing important opportunities to help their children learn (Wright, St. Peters, & Huston, 1990) , particularly since there is the potential for powerful positive effects when parents initiate interactions and engage their children in language activities (Hart, 2000; Hart & Risley, 1968 , 1974 , 1975 McGee, Krantz, & McClannahan, 1985) .
There are many opportunities throughout the day through which parents can introduce their children to language lessons. Often referred to as "incidental teaching", this type of parenting behavior "takes place in the context of other activities, where the environment includes items of interest among other naturally occurring stimuli" (McGee, Krantz, & McClannahan, 1985, p. 17) . These behaviors can markedly increase children's understanding and use of several kinds of verbalizations, an effect that is generalizable over time to novel content and contexts (Hart & Risley, 1968 , 1974 , 1975 McGee, Krantz, & McClannahan, 1985) . Incidental teaching behaviors range from purposeful introduction of educational messages, such as teaching children words or letter sounds, to casual commentary about objects and events, such as pointing out written material at the grocery store. In this way, incidental teaching can support the development of children's emergent literacy skills, those language abilities that are the precursors to reading and writing (Rodriguez & Tamis-LeMonda, 2011; Whitehurst & Lonigan, 1998) . Indeed, exchanges that are informative and semantically supported, involving considerable scaffolding and incorporating rare words, are positively correlated with receptive and expressive vocabulary scores (Beals, 1997; Weizman & Snow, 2001) . Research has shown that low-income parents who were taught these incidental teaching skills had children who scored better on reading, writing, sentence structure, vocabulary, spelling, and spontaneous language use (Saint-Laurent & Giasson, 2005; Valdez-Menchaca & Whitehurst, 1988) . The lasting impact of incidental teaching may be due to the fact that children are learning language skills in a natural environment within which they participate every day. Consequently, they have frequent exposure to environmental cues that aid comprehension and recall (Hart & Risley, 1968) , creating a strong link between parental language behaviors and children's learning of language skills.
Mediating relationship. While these two aspects of the home literacy environment can have unique influences on children's language, the fact that media is so prevalent in children's homes suggests that media access cannot be completely isolated from the manner in which parents interact with their children. The type of media to which children have access will likely influence the manner in which parents engage with their children and subsequently influence children's language skills (e.g. Beals, 1997; McGee, Krantz, & McClannahan, 1985; Weizman & Snow, 2001) . Using the media in their homes as platforms for exposing children to novel concepts and vocabulary can greatly influence children's language skills. Studies have shown a strong positive relationship between parent-child interaction during television viewing and language outcomes, to the point where parents' behaviors can explain up to a quarter of the outcome variance above and beyond initial knowledge (Reiser, Tessmer, & Phelps, 1984) . Such an effect is moderated by the involvement level of the parents so that children of highly involved parents show greater reading and language achievement (Anderson & Collins, 1988) . Research has also shown that parent-child interaction during book reading is strongly positively correlated with vocabulary, letter knowledge, letter-word identification, and story and print concepts (Bracken & Fischel, 2008; Raikes et al, 2006) . Parent-child reading also facilitates vocabulary skills, which increases children's interest and participation in book reading sessions, further enhancing their language learning (Fletcher & Reese, 2005) .
The mediating role of parent-child interactions could go in two directions. On one hand, as discussed above, the increased presence of media in the home could provide parents with greater and more diverse opportunities to engage their children in language-promoting activities, resulting in improved language skills (e.g. Bracken & Fischel, 2008; Reiser, Tessmer, & Phelps, 1984) . On the other hand, a greater amount of media could also mean a greater number of distractions, encouraging parents to choose to spend time with media rather than with their children, resulting in missed learning opportunities. Indeed, the more televisions a family owns, the less likely parents and children are to watch together (Bower, 1973) , and the presence of distracting media can decrease the quantity and quality of any attempts parents make to engage their children (Kirkorian, Pempek, Murphy, Schmidt, & Anderson, 2009 ). Thus, although parentchild interactions can have a strong, positive effect on children's language skills, it is unclear whether increased media access supports or suppresses the influence of these behaviors.
Language production
One important language skill that can be influenced by the home literacy environment is children's language production. The early learning opportunities provided by language exposure in the home establish how language will be learned, what language will be learned, and the rate at which this learning will occur (Walker, Greenwood, Hart & Carta, 1994) . The availability of educational and stimulating media, as well as verbal encouragement and support from parents, are both known to contribute to children's language development (Walker et al., 1994) such that any variations in children's exposure to language via these avenues will predict differential subsequent language production (Hart, 1991; Roberts, Rabinowitch, Bryant, Burchinal, & Koch, 1989) . Early spoken language is a key predictor of children's later performance on cognitive achievement tests, receptive and spoken language skills, and spelling and reading achievements (Walker et al., 1994) . Language production captures indications of previously-acquired language skills as well as projections of future academic outcomes.
The current study
To date, the literature has indicated clear relationships between home media access, parent-child interactions, and children's language skills. However, these variables have not been evaluated in conjunction with one another, so the relative strength of each and the manner in which the variables interact remain unknown. Using data from a sample of American families with children between 8 and 36 months of age, the current study takes this necessary next step to uncover which aspects of the home literacy environment are most strongly linked with the development of children's productive language skills and how these aspects interact to influence children's language production both directly and indirectly. These results can serve to inform future interventions in the early home literacy environment, helping to improve young children's language learning and to narrow the gap in language skills upon school entry.
Method

Participants
After receiving approval from the Institutional Review Board at the sponsoring institution, a private survey research firm specializing in telephone surveys administered the parent survey. The study collected a random sample of 1,454 American households across the United States containing at least one person age 18 and older who was the primary caregiver for a child between the ages of eight months and seven years. Due to the prohibitive costs associated with translating the measures and training interviewers, all interviews were conducted in English.
Because the first three years of life are particularly critical in the development of language (Golinkoff & Hirsh-Pasek, 1999) , we were only interested in children thirty-six months and younger. Given that the language production measure used in this study only provides norms for children beginning at eight months of age, we included parents with children starting at that age and up to three years. A total of 531 parents with children between eight and 36 months were interviewed. Of these, 500 provided complete data across all variables investigated in this study.
As a result, 500 cases were used for these analyses (Mean Age = 23.10 months, 95% CI [22.43, 23 .78]). Children were equally represented across genders (51% girls). The sample included children from varied backgrounds; however, most children were Caucasian (77.8%). The majority of caregivers were mothers or mother figures (75.0%), and most reported having either a college degree (29.2%) or some college experience (24.3%). Respondents were likely to be married (75.3%) and not employed full-time (61.8%). On average, households consisted of 4.43 people (95% CI [4.31; 4.55]). Annual income ranged from $3,700 to $600,000, with an average income of $66,497 (95% CI [$61,208; $71,786] ). See Table 1 for additional demographic information.
Design
A rolling cross-sectional telephone survey using a disproportionate stratified random digit dialing procedure was used to collect a sample of English-speaking American households.
Administration occurred between January 2009 and March 2009 by trained interviewers.
Interviews were stratified to increase the incidence of households with children younger than eight as well as to provide oversamples of low income households and those where the primary caregiver was American Indian. In households where the adult was the primary caregiver for more than one child between eight months and seven years of age, the target child was selected by randomly asking the respondent to answer questions about either the child with the most recent or the next birthday. The alternating sampling design was implemented in order to ensure that children between the ages of eight months and just under one year would not be selected disproportionately using only the next birthday method, since these children would be more likely than others to have a birthday in the months immediately following the interview.
Interviewers were provided instructions to maximize response rate and to ensure accurate data collection. The response rate was similar to other national surveys that have targeted parents of young children -39.1% (e.g. 40% for Rideout et al., 2003) .
Procedure
After eligibility screening and informed consent, parents were asked a series of questions regarding household demographics, the target child's media use, the family media environment, parenting practices, parent-child interactions, the target child's language abilities, and completed a 24-hour time diary. All data collection was completed over the phone. The survey averaged 50 minutes in length. Those who completed the survey using a landline (about 96%) were compensated $25.00 for their time while participants completing the survey using a cell phone were compensated $50.00. At the conclusion of the survey, participants were provided with contact information for the study coordinator as well as for the Institutional Review Board.
Measures
Control variables. Ten demographic variables served as control variables in our analyses. These variables represented both child and family level variables. The child level variables were child disability, first born status, only child status, child race, and child ethnicity. The family level variables were language spoken at home, number of adults in household, number of children in household, caregiver education, and family SES.
Child disability. A dichotomous variable represented whether or not the parent reported that the target child had a disability or special need (Yes = 1, 7.5%).
Birth order. Child's birth order was used to create two dichotomous variables -first born (Yes = 1; 25.5%) and only child (Yes = 1, 8.3% ).
Child race. Binary variables were used to reflect child race. Rather than using a mutually-exclusive measure of race, parents indicated whether the child was a member of a specific racial group or belonged to multiple racial groups. Child race was coded as White (77.8%), Black (10.7%), Native American (9.4%), Asian (1.5%), Hispanic (3.4%), Multiple races (0.4%), and Other (0.6% other). White children served as the reference category.
Child ethnicity. Similar to the way that the United States Census assess Latino background, parents were also asked to separately indicate whether their child ethnically identified as Latino or Hispanic (Latino = 1, 12.4%).
English only home.
Parents were asked what languages were spoken in the home and responses were coded into a dichotomous variable of "English" and "all else" (English = 1,
94.4%).
Number of adults in the house. Participants were also asked, aside from themselves, if any other adults live in the home that care for the child. Responses were dichotomized to reflect "single parent household" versus "all else" (Single Parent = 1; 7.9%).
Number of children in the house. All parents were asked how many children (those under For example, parents with no formal education were assigned a score of zero, parents with a high school degree or General Equivalency Degree (GED) were assigned a score of 12, and parents with a Master's degree were assigned a score of 18. The average household had the equivalent of an Associate's degree (M = 14.34, 95% CIs [14.13, 14.56] ).
Socioeconomic status (SES).
Family SES was assessed via income-to-needs ratios which reflect absolute income as a ratio of the official poverty line for a family of a particular size in 2009. Families with an income-to-needs ratio of 1.85 or lower were coded as "low income" (43.1%), families with an income-to-needs ratio between 1.85 and 3.00 were coded as "working class " (19.2%), and families with an income-to-needs ratio of 3.00 or higher were coded as "high income" (35.4%). Low income families served as the reference category in the analyses. Whitehurst, 1992) . The interactions consisted of: telling the child stories, teaching the child letters, teaching the child letter sounds, teaching the child words, reading aloud to the child at bedtime, reading aloud to the child at other times, looking at books together, changing voices to fit a story when reading aloud, encouraging the child to practice reading, and pointing out print in every-day situations and materials. For each behavior, parents were asked the number of days in the past week in which they engaged in these interactions. Response options ranged from 0 to 7 days. The items demonstrated acceptable internal consistency (α = .80) and a confirmatory factor analysis utilizing principle axis factoring supported one underlying dimension (Gorsuch, 1983) . A composite score was created by averaging the responses on these ten items (M = 4.10, 95% CIs 
Analytic Approach
Hierarchical linear regression analyses were conducted to determine whether the home media environment and/or parent child interactions contributed to children's language outcomes.
The first level of the analysis included all demographic variables. The second level included home media access variables, and the third level of the analysis included parent-child interaction.
Following the linear regression analyses, mediation analyses were used to test the effect of media access on vocabulary knowledge indirectly through parent-child interaction. Modern thinking about mediation analysis does not require evidence of a total effect prior to the estimation of indirect effects (Hayes, 2009 ). Thus, regardless of whether media access was a significant correlate of vocabulary knowledge in regression models, mediation analyses were conducted. A total of seven mediation models were tested, each representing access to a different medium (i.e. number of books for children, books for adults, televisions, radios, computers, video games, and type of internet access). Analyses were conducted using Hayes's PROCESS macro in SPSS 19.0 (Hayes, 2012) , in which asymmetric 95% bootstrap confidence intervals based on 10,000 bootstrap resamples were used to test for the statistical significance of the indirect path. All demographic variables included in the regression analyses served as control variables in the mediation analyses as well. For brevity, only statistically significant findings are presented. In all analyses, model assumptions were tested and confirmed.
Results
Regression analyses
In the regression analyses, we were interested in isolating those media environment variables and parenting variables that were most strongly linked to children's productive language skills. The final regression model is presented in Table 3 and a table of Table 3 shows, parents who had more interactions with their children had children who produced more words than did children with fewer parent-child interactions (β = .17, p < .001).
The addition of this variable influenced another predictor, with the number of radios no longer a significant predictor of language (β = .08, p = .09).
Mediation analyses
Mediation analyses indicated that the relationship between children's language production and the number of books for adults, televisions, computers, video games, and type of internet access is not mediated by parent-child interaction. The number of radios in the home and number of children's books, however, were both found to have an indirect relationship with language production through parent-child interaction. The indirect effect of radio access on language production through parent-child interaction is equal to .34 (95% bootstrap CI [.08, .83 
]).
Increased radio access is associated with increased parent-child interaction (b = .11, p = .02) which is associated with increased language production (b = 3.09, p = .0003). See Figure 1 
Discussion
Using a national sample of parents with children aged three and younger, the current study sought to determine the extent to which home media access and parent-child interactions, both indicators of the home literacy environment, were predictive of young children's productive language skills. Our findings indicate that few of the variables investigated here are linked to children's language skills. The only variable that was significantly related to language production was parent-child interactions. We now explore why parent interactions play such a crucial role while the media environment plays a seemingly insignificant role in child language development.
Parent-child interactions and child language
The analyses clearly revealed that parent-child interactions are positively associated with young children's language scores. Each day per week that a parent engages in language-based parent-child interactions is associated with a 3.13 percentile increase in productive language skills. In other words, children whose parents engage in daily language-based parent-child interactions are expected to perform 21.91 percentile points greater than children whose parents never engage in language-based parent-child interactions. The powerful impact of these parentchild interactions is not surprising considering previous research has demonstrated that children learn best when they are actively engaged, particularly with parents who are able to scaffold novel content (e.g. Fletcher & Reese, 2005; Hart, 2000; Watkins, Calvert, Huston-Stein & Wright, 1980) . By performing behaviors such as introducing children to new vocabulary when reading together, actively teaching letters and words, and pointing out written materials during day-to-day activities, parents enable children to learn and achieve more than they would be capable of on their own. In other research, these "incidental teaching" behaviors have been shown to be effective in improving children's reading, writing, sentence structure, vocabulary, spelling, and, specific to the current findings, spontaneous language use (Saint-Laurent & Giasson, 2005; Valdez-Menchaca & Whitehurst, 1988) . Incidental teaching may work by exposing children to language-related lessons in a natural environment and through enjoyable activities that do not feel like learning. The fact that children have the opportunity to experience these lessons every day increases the possibility for repetition and multiple environmental cues, which can help to enhance comprehension and recall of language skills (Barr, Muentener, Garcia, Fujimoto, & Chavez, 2007; Hart & Risley, 1968 ).
Media access and child language
Media access was not associated with language skills. While it was anticipated that media access would be representative of the home and the multitude of language inputs that the child may be receiving, the analyses suggested otherwise. These findings were unexpected considering the large body of research that has demonstrated the effectiveness of print and screen-based media as educational resources (Fisch, 2004) . Media are central in the lives of young children and create multiple and diverse opportunities for exposure to educational information across a variety of platforms (Gentile & Walsh, 2002) . In this particular study, we argued that media access would not only be an indicator of media use, but would also suggest a particular set of family values and attitudes regarding media (Jordan, 2005; Lull, 1980) . It was believed that ownership of media would represent the ways in which families structure their time around media and the various media options available to children. Moreover, we argued that families with a large amount of media would likely have children who engage in greater media use and thus have more frequent opportunities for educational content exposure that would boost language production. However, the results demonstrate that this was not the case. Other research on the role of media in supporting or suppressing language skills has focused upon the content of the media consumed (e.g. Anderson et al, 2001; Naigles & Mayeux, 2001; Van Evra, 2004;  reference withheld). It is likely that a closer examination into the actual programming being viewed, games being played, or music being heard would reveal differential effects of particular kinds of content. Future research should look into not only the amount of media that families own, but also the nature of the television shows, books, music, and computer and video games with which children are engaging.
Mediating relationships
Although media access did not have a direct association with language production, some media do appear have an indirect association with language production through parent-children interaction. We found that the number of children's books and radios in the home is associated with more frequent parent-child interactions, which in turn are related to higher language production scores. These pathways suggest that media can have a positive relationship with children's language to the extent that media access increases parents' engagement with their children. The presence of books for children provides a great deal of material to inspire parentchild interactions that focus on language. Parents may point out novel words and letters when reading books with their children, or they may engage in discussions about language drawn from children's books. Research has shown that parent-child interaction surrounding book reading is strongly positively correlated with vocabulary, letter knowledge, letter-word identification, and story and print concepts (Bracken & Fischel, 2008; Raikes et al, 2006) . Similarly, listening to the radio can create opportunities for parents and children to discuss unfamiliar words, sing and repeat rhymes, and play language and counting games. Music can be a fun and effective way to teach children concepts such as vocabulary and phonemic awareness (Calvert & Tart, 1993; Gromko, 2005) , and familiarity with the basics of musical structure has been linked with children's language skills (Besson, Schön, Moreno, Santos, & Magne, 2007; McCarthy, 1985) .
It is interesting to note that while children's book access and radio access were mediated by parent-child interactions, no other forms of media demonstrated this mediating relationship.
In this study, parent-child interactions were operationalized as literacy-focused interactions that parents and children engage in when they are not using media but that may be inspired by media experiences. It may be that parents are willing to engage in language-related discussions while using television, video games, and computers but do not identify these media as language sources outside of the media experience. After listening to the radio, on the other hand, parents may sing songs they heard or discuss a word that their child did not understand, thus engaging in a language-based interaction outside of the media experience. Because the current study did not measure parent-child interactions during media use, the lack of significant mediation findings for television, video games, and computers may be a result of study methodology rather than a lack of relationship between these media and children's language. Indeed, recent research on the brain development of babies has suggested that social interaction may be required for young children to learn language from media (Kuhl, 2007) . Although older children have been found to successfully learn from media on their own (e.g. Fisch, 2004) , social engagement may be necessary during initial language development. Future research should examine parent-child interactions both during and outside of media use to better understand how media may impact children's language production.
Limitations
Our reliance on cross-sectional data means that causality cannot be established.
Longitudinal studies looking at the literacy environment, parent child interactions and subsequent language development would be a worthwhile next step. There was also no second person verification in this study. Data were based on the response of one parent. Parents may have given socially desirable responses, over-reporting their interactions or child's language skills. Going forward, research should utilize multiple alternative methodologies, such as inhome observations or language measurements conducted with children. Although these alternatives were not realistic in the context of the current study, they would aid future research by helping to ensure an accurate representation of the home literacy environment. In addition, data was not collected on the presence of newspapers or magazines in the home. Although these print media could conceivably be considered part of the "literacy environment", it is not expected that children under the age of three would be personally accessing these media.
However, it would be ideal if future studies included all media that children may potentially encounter to ensure that the impact of each individual medium is accurately assessed.
This study was limited to households where at least one adult was a fluent English speaker. Thus, approximately 2% of all homes in our targeted sample were ineligible to participate (S. Sherr, personal communication, January 21, 2009 ). The decision to exclude nonEnglish speaking homes was driven by the prohibitive costs associated with translating the measures and training interviewers to conduct the survey in other languages. Future research should make an effort to illuminate how non-English households compare to English-speaking homes in regards to media access and parent-child interactions, as well as whether or not the influence of the home literacy environment is different for non-English language families.
Similarly, future research should also be extended to include non-American samples to examine the similarities and differences between various countries and provide a more global understanding of the relationships between the home literacy environment and children's language production. Finally, this study involved children's media access but not the amount of time or ways in which they engage with the media. Although research has shown that media access predicts use (Jordan, Bleakley, Manganello, Hennessy, Stevens, & Fisbein, 2010) and provides information about a family's attitudes toward and organization around media (Jordan, 2005; Lull, 1980; Pasquier, Buzzi, d'Haenens & Sjöberg, 1998) , studies going forward should include variables directly capturing children's use of media and the content of their use to provide a more detailed picture of the relationships between media and children's language.
Implications
The results of this study offer implications for creating home interventions designed to boost the language abilities of children before and shortly after entering school. Including both media access and parent-child interactions in a single study has allowed for a clear examination of which aspect of the home literacy environment has a larger association with children's language. The current study found that the mere presence of media resources in the home is not sufficient to boost young children's achievement when it comes to language, but that parentchild interactions can play an important role in children's language production. More importantly, the current study found that parent-child interactions can be effective even when they are employed outside the context of media use, suggesting that parents are not limited by the media in their homes. Simple, every day behaviors such as playing word games or pointing out written materials while running errands are accessible to all parents, regardless of SES or any other resource limitation. These findings suggest that teaching parents how to engage in language-based parent-child interactions, whether dependent on or independent from media, could be an important means of enhancing the quality of the home literacy environment and, subsequently, children's language skills. That said, this research only offers a global look at the association between parent-child interactions and language skills. Future research should take the next step to understand the specific interactions that are most successful in supporting language skills as well as those behaviors that parents feel they are most capable of performing and integrating effectively into their daily routine. McCarthy, W.G. (1985) . Promoting language development through music. Table 3 . Regression predicting language production with demographic and parenting indicators.
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